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Abstract 



A single-photon emission computed tomography system includes three gamma camera heads (22a), (22b), 
(22c) which are mounted to a gantry (20) for rotation about a subject (12). The subject is injected with a 
source of emission radiation, which emission radiation is received by the camera heads. A reconstruction 
processor (112) reconstructs the emission projection data into a distribution of emission radiation sources in 
the subject. Transmission radiation from a radiation source (30) passes through the subject and is received 
by one of the camera heads (22a) concurrently with the emission radiation. The transmission radiation data 
is reconstructed into a three-dimensional computed tomography type image representation of radiation 
attenuation characteristics of each pixel of the subject. An attenuation correction processor (118) corrects 
the emission projection data to compensate for attenuation along the path or ray that it traversed. In this 

fa" 

manner, an attenuation corrected distribution of emission sources is generated. I J 
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Description 



The present invention relates to imaging methods and systems. It finds particular application in conjunction 
with single-photon emission computed tomography (SPECT) with multi-headed cameras and will be 
described with particular reference thereto. It is to be appreciated, however, that the invention will also find 
application in other non-invasive investigation techniques such as positron emission tomography (PET) and 
other diagnostic modes in which a subject is examined for emitted radiation. 

Heretofore, single photon emission computed tomography has been used to study the radionuclide 
distribution in subjects. Typically, one or more radiopharmaceuticals were injected into a patient. The 
radiopharmaceuticals were commonly injected into the patient's blood stream for imaging the circulatory 
system or for imaging specific organs which absorb the injected radiopharmaceuticals. Gamma or 
scintillation camera heads were placed closely adjacent to a surface of the patient to monitor and record 
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1 

[#ffif!R©*8HJ 
«t*6tt«^^7 F©5%©18§t::;*fl*)T£<fc'5 

x*)v*-i"vi<Dmimm&m\2rL, mmmw 10 

7 Ay Yi)^~^XSW,-^X^)^-V^)Vomtim 
-®I*Jl^-^A,lWi^£<iS2g8©;*j*7Ay Klt<t 

o Title $ nfcte©#* tr- ? ata^t? k l fc*<o rm 

«StiTV»*«f*« 1 f3«©#>T;*j* 7->7fA. 
[ft** 3] &aEtt*0tt*«*^ttXA*&A3 # 

1 iEfc©#>V#;* y ->7fA. 

c»*«4] &s#*©&t&#at&sttt4*«£a:A2 
n, 

©& aus w*m*j# & . &#*&&«©#*£ 

fstsffi&S. l E*©# >v#.* 7->xfA. 

zt&ftmwmm®m<D o % ®-o &iftm*m i e« 

MSn&a^-?sse ifcSfiUMIi** ftT 
5^>YA^A7 FfcfiMStt&aU 

»**7] SiSiS:»«liE*tX«|««*5j;^ftlttt« 
«©-#£3tf»*B 1 E«©#>-?#;< 7->XfA. 
[ft** 8] Satt»»jK*> 6 ©ttSttia** 50 



ftS§¥5-3 0 2 9 7 9 

2 

1 I2«©t7>vtj^ yi/7,7- A. 
«©# 7->XxA. 

[m*aio] %>-?i]*y^y Hstawst-bcn 

BIT J; 5 C»lt»W^ft4**IM«Frtfll»*»i, 

©MfiiS«HtT-5«fc 5 C*ft< t feStlti»iS^iJ#S*5 
.k^iiclt^^li^a^MIIT^WW^ai^^ 
tftfttM E«©#>V#* 7->XrA. 

[1***11] ©««#*» 6 tti*ttl«S£liS« 

T*. mmzftWt%Wk<i>1S>vti*y^v Ft, 

^oigfflA^ FK*tflT5<fc5(cBBi£3nfcifc*f 

tt i g©Ay F^switJgsnfcSjaKitssi^-^t, 
#Ay F^softaiMMix-^tfcwi^fcjaauT. 

/7->XtA. 

*> 6 SIT J; 5 fc^Ki^-B-S^at. 

T£SWf Wtt £3 6. fcatfll*JBlie«©#> v* * 

£B#tJ£T*ftffl^-*ffi31¥a<h£#&»#*llE« 
ffl^>Y*/7yXfA. 

[M&H14] 3Ay Ha39>7*^?^fA»6© 

*as#»*iftffliijSLT, ««tttft*©;feffl»»iia8i 

laStT^y F03£<DlSlC&ltU SiiSWx 
fcftWttlt*jK^6©ttaittlt«S3Sg©Ay FlC«ko 



3 

mm®®?-? # Bcffi&stx-* s ©«©« 
a*# >^mktm<D-j3-?$> o . 

H*3teJK3'J*-$\ #jS«£3U*--*:fc<kttfe 
ff3 'J *-*©<>£< tfc-0(C«toT¥ff it-f^SPg 
£ a 6 fc^trt*#8ilflE*©#& 

6. c^iwwmei*© m 

JB-*±tf »n©x*^F-©ifcM«Bt? ««• 3 88© a 
Ay H©5^©lSi©SiaSI>f5 i -^^e.SjSSItx- 

*<D-®zmcx> liiEan&aiMMfT*-**** 

U 

©* c t &-&tr«*«i6ia«©*fc 
aaiw*«fc*o-r<»rtrr*Ay Forawcweu 

ft. 

[»#ai9] H*fc2W©M««*&#»-5ia:»>&*, 
staiaitx- 1 -* eaa&«««u> e. efk&cN ltmie 

[9t$£2o] aa»»«sd:«i[a«[»«agt*»s^?. 

»at««»*3*©Ay FfcioTWeU 
3S©Ay P©*£3n&ttffl«»7*--**SMe«# 

*jsuT, MiE^nfettHjaitx-^s^jeu ^©x 
€tttuttimsu»#©^{ci9ifirirr « £ t s^tr 

mmh(2i] aaiuM&iwiumii&tfncx 
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^Mr-ft^rrs"b©T*o. hjeubw. 

aiittlt«iSK*^1-<^|6lUT^Vi2«© 

©ffljE^nfcaiSx-^&^-rs r t s^tm«jai9 

w*ma aware*-* t&a&tty 1 -* tzm 
io pjcwws^St-rftoT, 

JB-©X*^*-©asi»li«3IHF«. fc*g!«#©-# 

swfflij(rE^anfc^-©^>v*^5A<> HAtaa 
gsigft* «c»* Lfc*iaiMrtyR3&» s ©Bats*** 

^-(0*^7^7 Ffe£tf4>&< tfe 1 8#©£ Sift 
***?Ay Ffc*t>T4ttflU 
*ffl*Ay Ffc«fcoT»fE3nfc3&-©X*;l'¥-©tt 
^tJBx©x*.»W?-©*?t*»»fC» fg-©x*;v 

a? ^-aaaft5*-^*«fctKSBx©x^;^-&ais;itx 
»aiMtx-*£»-©Ay HJckoT^sn&aia 

itf-^£fio^7 Hci^T^^nfcasasitx- 

9 \Z V1i&K> T*tIE"f S C t £S 6 fcdttMtMB* 
[»*S24] «*#*5©a«^£*ffl3£ffc*ra 

reclaim*. 

iW«Bl#&B**a*ff fc**-©;IM?Ay Ffc<fc 

*a3^tiRaufcaii3e?t«a6ft-5*/9Ay f 

KJioTIWKlWttU 

*at-r*m 

[M«9i25] »s&#*©fta;ftiti®M©##&ffljrr 

«Sfc#©-«i3J®LfcS 0 ©»»fc©*JMM»H a Sa 

»»#©-«««* l^b o ©su^saifi u^aa»»» 
^T*^aL, 

o ©ss»©iftaanfcafi^^ 
#©*it«iMs^ft£Si)gu, 

50 *H«q»lc»#L&»ffliM«MilcJ:'3T»snfc*ffl 
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[0 0 0 1] 

WfMin^lfa-i'iieft (SPECT) t 

B9I«IM|-r*. b*»U #3893tt*fc. ffi©#ffiS5tt 
0«M»ft«, «*tf»*?*W»fJii«8. (PET) * 

CO 0 0 2] 

[«*©8ffi] 4-0*1?. flft#ttrt©2fctttttt«©# 

*ft«aE-r*fc»KttsPECT«»«yB*nT*&. a 

fifi-HRlC. «^ft©m*&A>3ttfctttt1^a£ 

^mm<Dim\zmm^xmmu ami,* 
Eft-r*. sPEcm, im#«>t> 

[0 0 0 3] 

[8ffljW*ftl,J:S£T*WM SPECTtSftSfl: 

^5pgs©-^tt, «»#©#© 5 %WLmzmtm. 

Ut**9^y Ki©W©«#fc«fcS^©«JR*3«ktf 

0. #, ttSLJft, »fc£^fcfc^«»&lr»'b©i«jrr 
So iinfc.kl>» tt»#©*ffl©lft»fcS^*> MS© 
JM«D*ffJtt:5llt!8«Tr*-B. H9*T?t>ft<. AW© 

[0 0 0 4] «tDiEitJ5:tt»««Sil!l^SfT^5fc© 

a#fc!SMfU ««L&*>ofcttt*«£E*MM©«ta$& 

#©»*f«IMS^ttSfiJffl UT. &©S P E CTfcfctt 
<fi©ttfflK«tCfelt5&»«SMS*«IET-5. 
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[0 0 0 5] E©=R»l^fc#3HIB©--o». SiS 

an > tf n.-^»fia^s©Bi# t s p e c t* ft\m 

<Dfotiim&&<D®&tZ&G?ZZ.t\Z&Z. 2*©H 

mmhommzmtt itmttmmmntnum s n 

■«&^rr*2it*»tt6ti*w*©#^*fctt*rt©B 
sis 2 a©*jtK«!ffl-rs ctc±t5 t&&t s ztw 

20 ASfiLT. H«©fl.H©»**7^**W5T*il£ 
T. -twJMtKr/HMKI. HUE, tt^Jg/ha-Br-S. * 

n£fe*#fc&r. ji&:«»a«>&©0jit£di,£&» 
*©s*. 2a©^n©*aESff?a5«^tw«, 

3, Rffl*J:r;=:a©jt*Wf|BI*»tf*j:t38«T?*a: 
[0 0 0 6] Cin6©^«*iHft"r*fc©C, RltiKI 

H©«#V»aDt©nceRf -6. A£fc¥B&StSSig 

* ©»tttt&« t a ksa-t 
a. ft*© 2 mmmmm'sm^mm lt, a-A^&tt 

30 [0 0 0 7] A#tt¥iBttj*»aS*«ffl-r-5IS©l5IS 

«, *©**;£*£ tfftsicft&. ¥SifcttilSiis©*£ 

^»©^>T*^7&«Afc^AxA©«ffl*S6 
tf*. *> 5 -:?©*£«> Mff3t«©«<sr#^ttW«fifc 
©**««lt«-T*». 3fi»©ftltlljK*ttfflUT» C 

©s&*M*tttt**flW*c£"b-e**jj«. -g-nic#o 
t«#* j: o «±©tt»i»t;:iM*;*i*3 n t «M£ l < 

[0 0 0 8] *891«, iffifcSR^&WWsilW-Ofc 

40 i!Wf@»^©*j**«fcr^e*#3g-r-5. 

[0 0 0 9] 

[H@ £#ife-T *£©©#&] **HI©-MKlcj;« 
t. H^rSii • *WS!©KJiJW5'^xA3W»6n*. 

«#s*^ic-«©iamis i btjT»«sn-&. ^epiijw 

mas**, *>v*^5©^ft<i"bi»»r«ifiiLTa* 
ttffi©2§§©MlriHKan*. »-©7;i/=f'JXA^S 

«t, &-<ni3>vii*y\z^Tfomi*nitmmLMu 

SfflatT, -t-^^S«S«tiE«»€*©S. IB-© 7 

50 ^uXA*a#», «»tt]Effft«fqffiurttiWMX 



7 

m&m&mzwm&%. 

[0 0 10] *%W<Dh5—30)®mz£Zt. 

m s p e ct-^ta* 6 ©»ma»ffi#2:H«^-r 
mtbxmmt^ aaaaawsitramsaa** 

tf*««a*B*ai/T, mm<Dmmzmhx'>ts.< 

cooii] tt&<Dzi\zw&mtmmz&%£, r 

2 *<D&ti.z>&m\zm,?z z tufln&z&jnimz u * 
<rfe»«S!ii*fcttftiE©»«w3 ij *-**a*.&-« 

[0 0 12] #38^©ffi©S6f::l©£M&jitait::<fca 
a7 s -**«^««fcJ:tf*©«©*«lf--*Kab 
[0 0 13] **M©t>5—30«*fcJ:*t, =gfc£ 

flaw* 6 n*. Siiftlt«l^«ttfaffl*»»©x^;i/4 : 

w«a«, Afwsaaaw*-©*^**?^* 

Ffc©;MMrt-*J:3KK«an*. a-C'syFfcJ: 
oTaffian&aay-^fc&tffcSB- *n*J:r«| 

--**MiHiiE-*-«. 

[0 0 14] *agii© , b5-:3©a«fc«k*fc. I^Ux 
& SSiB»at«iE t ttUtttfittW 6 ©a 

«. «a*5J;^<t!!©^mbr-^(cMbT, JHDAyP 

cio T*aj*nfcaa#?a» 6«^fcx-* kj^t 

[0 0 15] *»W©'b5— t?oa»fc±*t. -«« 

»*aw-fcaa*«ft#iu8 LT««fc»jE-r s#ifcw* 

6*15. 1&m®My ; -*t$&Zf-®W®m®1S>&y : -9 
£#5. -*#««©»**< WBayjW'JXASfll 
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8 

»aa5r~^*>6«a**itowa. f!«i*ufc-«« 
i»aa7 i -^j5 i 6ftj£Ufe«s*sjfijffl-r*j:ttj: 

o. aasajELTttfflaa^* 

[0 0 16] 

[?£93©g«] *»W©*-©fMM4. MSffiiE^nfe 

[0 0 17] *58W©fe5-o©fiJj^tt, *ffl5*-^i 
io aa»jEx-^tftH»fc«*"r*cit3J«Tr**J:tT 

[0 0 18] *$B9§©S6fc*fiJjft«> KT©»»&» 

mmrzz.k\z&r) v %m%\zwm\zwm 

[00 19] 

[gJSCT] 01£#I&T-5£. SPECT*^77t> 
a*«A#«ai2*;fcttAffl©*#£ 

«ae*i4fcflaw**#s&H3d**aios«tr. 

[0 0 2 0] *6CHl*LTH2ftWB-r*t, #> 
a? h'J20**»»©Jtf>V*^7^y H22a, 22b&<fctf22 

Fft»*L&laME H 5 A*fcttHi«24ft^tHHrti*at 

28 b * <fc #28 c £ U a- F 9-f /t30 a . 30b * ±1* 
30c*H«Stt. £tt6#t£S&#32a, 32b*3«fctf32c 
t«^bTir»*. E©a««tt*afcm«©^«fc« 
«an, n-7+-v'J-y> ? 34a±©#^>-7*^7'sy 
50 F£, V-)V%.1t\tti-1 F36»^C«»*{Cjff^t, * 

6«-r«t 5 tciuttrrticatttticfMtett 

5. 

[0 0 2 1] P*BK3 

ati+fc-tnsftiaiwca^t, *&«*#*s 

fcffttfctt. ^fi:e^mS38*t. PK24©. ££©0° 

». awnji6^«*©«ia©-^, ax.i£a*©4Mfte 
feotfejfi<a^f5ab6*>u*a^Lfc*^$©*in 
40 na«tD-F*nr^*. MR^-^jwoia, aacj: 

oT&6ftfcS«fc«fcoT7Fl'X»£3n, *©fcg 
fc* ;* 5^ F £ fc £«$«©* 6* 6 ©;Rtt#m 

E«*t«aans. H**a42at, #ax-^/w»&a 
itm&<owifctswm*. F*>6©sia©, *© 
^^T©&»^iBjiE»iJti4-r?.. «©aatuwiaa 
44 a. 44b*±ttt4cceasn, #aaaa«t. mi& 

•T-5iS«8 ; 6-^28a. 28bi5«tZ^28c Sft^UT-Ny F 

50 ^Atta©aaic«:i;Ti6a«Aiirr«. cntctt). 
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©«fc9ifi<T?lw>u Mfc.&!lt£&#t-5££K:fc£o 
[0 0 2 2] EI l ©HJSIg«T?fi«iifcWiliigT*sttlt 

ftbT, <tS2§g©^>Y*^7A.>y H22bt22c i©W 

F22b£<fctf22c©ffi<fcD'&&#{CffiKU 
ftWIftS^ 60lfc»«W««0*^ y K22b*«fctf22 

ft. »-©**5^y P22a*2*HC±oTKW**» 
3t«K«IRUTV>*. ffiSfctt. ltt%±©3 

mmmso' *Rw-cb*v». suuMMtt. tare* 

[0 0 2 3] ^-^52*t^^Ua-54€lHrtE$«, d© 

-^©E*fc*w(Bn5 «t 5 k mwmmz «t o t*-*52 

ftfOTPT-5. JB»«tt44a^-^28aS»A»UT»- 
©^yH22a*HftS**t*> B»««58^-^52 

^*>4S^TS»©*lRl'vtJM«Flfilk:»»a-a-*J:3 
C, #l^*^0^ft©&HSfct&&f*l&lE*3tt 

22bi3<fctf22c©-#fcf£*l,T<e>«fct>. ^ftlCD^y 

»ft©«ftlc*M|-r*J:5fc-r*. 

[0 0 2 4] D> ^^7V;KB, Wftftft 

£ i fc«fco TAIttKiMifc***.* V-*s a > 

©**a*»x«*Wil©x*;ws-ft*L. fcotfci 
V>3fctt^iif&1f <!:5 L©^©H«*t-»5 1 P— >a > 

©£w«&ffift^f. 

[0025] as au^-^caa*. 
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tv>*. ay^lt ft*. ii#«2Sjattit«!i50(r 

j«*> 6 ©aauc» 5 © tiBjrr * fcaa* s ant 

catt* * 5 a:»»©aiiiS[»»©«t>c^c«^sn* 
i5^fe©ss^-rs. 

10 [0 0 2 6] «*©Jtf>T*^9AyHtt. 2«fiU© 
i*;^-©^ > F-*fc»«B©;ttlf«ftrai&fc«6 

VA^^yHTlt »©«^ftfi*K*^V>T»«-r 
3. S&fcflMlfctt. X^j^-©t7^>H-*fctttt 

Hsrorr*. >f-«, ttflwrttfflsnanw 
tt*a©3e«K-^*&ttx*;Ms-x^^ h/uctig 

tasn^stwttfea«> *&#&©MRUfc-o©x* 
;wf-«*u ftit«iiiS5o*fe«s-a»wiifj, *nt 

T, *^7A«;FB. 2««jra&,B8iAj£©«&fcffi 

ffl«nafle*©x*^*-»«s»ft4effl-r* c tK«t 
—p©x^;^-^^>h*-w©>->5 1 

[0 0 2 7] 0 6*#Mf^t, l-CAjr F22aK, 

->3>2rttc&B^fctt?t«i©«^s»«i. m^-r-ssg 
30 -ox^v^-^m^matt. nmmtmm 

3&»©«^ft#», mj]?zm-®x*)i¥- worn 

*^R70etft*l/TV>*. S=OA.; P22b*J:OB 

=©^\y h*22ctt, aa*»s*o-r<fciiMM-*ci 

tt£V>*J, Sii*ltl8©m«»*J:tf*attW*S© 
ffi©^«h!-^^6©^fcoHTttJlMe-r«. Ltctf 
oT. «-©^yH22btt, Si&X^;^-«H©X- 

maf*a»x*;p*-iHa#»72t«3ir 

U 8=©^ F22ctt, 3jfix*;i/*-ttH©r-* 
4» ©fc*©Siax^;m £ -W*^a74t SWUT^S. S 

ja*it«ix-^»iE#a76^ m*#©7o t *s©aia 

[0 0 2 8] SjS«lti6i»IE#a76tt» W7J«^72t* 

<ttX74 1 *-en-fn*»ic^tt4-^©x^n-f^8o* 

«fc«82**tj. ln**aw#«::ns©¥#©fi*^3fc 
UDff L/T, 'sy H22b*J:«22c KJ;-3T»aiSnfcia 
©»ffl3tmtf-i'3lH l ©*«±©¥^T**-t5©«^ 

50 ¥-ft*;0>&. Ay K22b*«t«22ct«toTSiiX* 
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[0 0 2 9] 9W91l/&£K90#t. ft*©CTi;fcttl§ 
UTH*7C«TiSi!^tC-r-5o ^©H&TCVPHftS 

U—>a F±©tf «f > h fc©W©3fe 

^©fP©^IS©fB®:H» (exponent iatio 
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©iw*&tt*«»©w«Ki/&*«'3TiBrr*. 
[0 0 3 0] aafflcT©*aiiwtt. «*©«ffC"3 

2(7 9 fc#Stt*#«3ttS (775/ F 

■ft (flood image) No ) tftJ&DWMlZ&ZtlltWrik. 
(IBftSnfc&ttN) t©it*©a^»£*»S^t 

[0 0 3 1] 
[ftl] 

(la) . 



lib) 



(1C) 



[0 0 3 2] caS&fcJfeJtl/fefe ^CCT$£B »K»u *140 keV ©TC-99mgiifir»SISIg©Mg«iS:M 

*5lt53fe^©«g^*liE-r?). 
[0 0 3 3] JUW5fc«£l/t\ iS*l6/h#R94)5«75* 
am?*)!/ b (keV) ©n-20l2mRtttra©tt2f4ift 4 K 



e»bTtfcfcii/Kr*»£» Ti-2oi»aj©EcSfl*su 1 1 
uit aT©afc±oTi»an«. 

[0 0 34] 
ER2] 



Pl40Jtftv 



[0 0 3 5] «3-?©ttftft<h:$&tt. *V>*©X* 

jwf- (140 kev ) ©aas^fticiifflsns. £©#*£ 40 

tt. 75keV £140 keV ©JI&4 *#©«£©— 

*©#j»^-^*«8r*. f-fmrnrnftzmmis 

T, 140 keV T©J&ft#*£75keV ©*-nK:X&?SA: 

»©tt*iB/jN»ft«fcjrra. 

[0 0 3 6] SroAy Ft>H«fc, «aBx***-tt 
ft*fc»33t«flH*ffl*¥a72e*WL. »H©Ay F22 
cttttfflx*^-30HB^a*74eS*UTV>*. 3 
»3tt***ltt*&t^fflJte*©HW*, &filft»«X 



©»jESn&l!-©*m»'Sy F»»ttlf««*ffcife* 
»/h*Fi £#ttS8§-©Slgt#g:l02 a**tr. Six 
©*»#S102 bx)t» *IEBil5 s -*'* j e»J88j9»S©, 

x©j6*is^»Fi j&=©**#Ria2 cm, 

^*U88x>6©iiiEaiifll^tCj6=©»*lt/MtF» * 

[0 0 3 7] ifcfc«'jN$SFi , F. *5«ktfFa tt. «JS8 
©ttiEtt»CJ:oTftfeSn-5. £©«!*£&#£{:: 
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-5. $sg[e|j&104 a, 104 bfcitfHM c*», mmzM 

•^^0106 a> 106 bfccfctflOe cifi. ftl^tL^y 
It-TS. ffl*-&:bi*|iljfcl08 AyF22a> 22b*3«k 

©x-^i: 5 U Tfcfc-fe. a'J^-^62*t 

US-a-So *&£Oll/fc[&©'v.y F±©ftgi5«}:tfA 

©ftijg£fc«ftii&£j£i?>5. 
[0 0 3 8] *ft*^t)-&¥gl08 frZO&lEtiltiiimm 

x-^tt. smitsittx-^^uiio KiEtesn*. 
stttix-^s«ifiK^n-i:-vy-ii2 fiwttiT-fzmmfc 20 



(8) #M¥5-302979 
MSffliE¥i}:118 «t. JftjgL««l^7;i/rfUX 

ASfcrmtckD. r^saifettigswx-^^^'jii 
[0039] iowwica^sftsa. stttfl&e. 

*5<fctf&a38fcf> (bin)££tt#lfckK:mt£»aii9:$t 
x-^Pi.fcStfl;:, 88* (i, j) fc*W*B**fe 
10 ItM&tt (back projection)©<SX.i», ^©.fcSiag 

[0040] 
[»3] 

P *»" E« *tfT*<i (3a) 



[0041] fcit'u •*-2»*H*w»-n a, ^©^ctc 
[0 0 4 23 

[«4] 



(3c) . 



[0 0 4 3] ft&'u i"ntt. mm*mm-rzym<D 

% (i, j) CJtA-T*16jft*6*a**T©iaMMfc 

Mii©««t»©m»w»-e*«. *s*iiE#(&K£3n 
[0044] asKMUKWu ttXttiE^ftiis tt. « 

**A^i*ttJrr*iat*»J|t#Rl20 MS 
>MH|t*Rtt, ■* (1, j) ttftffllgAy F£©W© 

(r*it*#3tiii}k»^©lii;^:iBg/jN$nfcMa# 40 

[0 0 4 5] S*^tH»^tt^Sl22 *». tktiiT-* 
1)114 ©H& (1. j) 5£3 cfcL-fcat-oTM 

iaisafts. fttBx-^sw^^giw *tS3b©m© 



(3d), 

5$4 ©MlilbStc Ufcjjs-a T^J&S. 
[0 0 4 6] *«5»©B«J«i»C*W*J;3C. *f&© 

E>©/1;7*-*«. (MMMRC!}**) 
^>3!ll#©te*<£WLT^-5o SPECT©i§"&, 

5 a^o*** ztfttmmo&fcziE h < mm? s z. 
tarn*. mm&mm : ty : A<Dm%tf&^m&-c<Dmm 

•r«-r-e*^. ttmx-^«»fiic^aii2 ^njs-rsff 

[004 7] 
[*5] 



(9) 



#M¥5-3 0 2 9 7 9 
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[ 0 0 4 8] 07 £#H8T-5 1. i*tfJ*S*lili:&®ftft 

»f -SrtfcT?^^. A?F22att jSififltSttSiifctti 
ftl*«©W*&»ffi-r5. 'vy H22b£J:tf22c 
te. Ifcffllfctttt&ttie-r*. ^srP22a. 22b £±#22 

-sm*^i3o a> 130 b*±tft3o cfc^-n^nwu 

T^ft. SjJix-^ffliE^S^ dta*SS?-130 a*>£> 
©5 ! -3't*ffl»'SyHia*JH t 130 b«J:tfl30 c*> 

ici*«ictt, aa?*-* m**m3o b# 

<fctfl30 c^6©5 i -^*^lC^t'57 i '<AWyi34 

i>Ar;i36 «t. ¥#£-^&fc>i*TSi-*5<i:r/sgH©'\ 

138 ifcStt. «W^»140 ^ F22afr<fc 

©90' tfmiEmm?-* t^v^ms' a>e>©*tiE8i§ 
to 0 4 9] *m5 s -^a*'&t)**ino8 ' 8- 

Hd^roStfflx— ^tS£©A'y Fa>e>©&aix 

ano ' trettr*. «s*tjE#sii8 ' 2«©x 

»»JS*R112 ' *t«jE«[{ax-^SII*«UT, tttfj 

tiLMmmftiummmmtz. turns ttkmmtmank 

[0 0 5 0] 05*#flg-rs«h, 3'J;*-^&&#© 
•fcffi^tftt, «#©-«#&» fc®«?©Sifi©*Mc 

fmi^iiiftw^HJc^/sBg©^*©^-? 
[0051] -^fflMiH, ttuttim^aiittim 

OH**»«"f F22afc#WTr*3»J*-*i, 
»fll«»«|©**««-r*Ay F22b*J:tf22c K«S 



p£ 



(4) 



[0052] b5—o<Dm$mfcis\,*x\t. aw©s^ 
©ffiR^©»?Htt, *n«£**<wp&snTv»&wti 

«, EM«>gU*fi!c7JI/rfUXA*«fe^Sffil©7;WJ 
XA©«««ftH»&tf»UT2aS*fi!6raSS-^ 
&:£©*©#£ LT^fc^fcx-^fc^^ft. fc 

*«!.©&#*&&#©»&»&) «. tttumg^es* 

[0 0 5 3] 0 8 i» ft»©*JMMIfc*W 

^fcftst&ag-c&ft. 

[0 0 5 4] 0 9£#flg-rft£> <b5— 3©ft#ttttK 

-r-5^Mit«s^T»-5. R*3K*3U*-*tt, *©* 
;£-fftfc©-e&ft. 

[0055] Hioo«»iB»ic*v»Tt4. fttammm 

[0 0 5 6] Hll^Ji-T-St, S&l3N©rettB££ 

LT, mmmmm\tmtkammx$>K>, ftjttS2*©ji 
50 asiiiSiKE-r*#jSiiRig3U^-^^fflanTv> 

[0 0 5 7] *58MS»*U^«l8«fcHUTSiML 
fc. ±l3©#«8U5:Slia**W, ft-tf'i 0, I? 

^ft-e*ft'5. *mw\t. »*©isis{c®s-rft*©<fc 
Tfcft. 

[0ffl©ffi*^lttM] 
40 [Hi] *»WC«tft^>vA^7->XxA©««HT? 

[02] *r>T*^9^yi«*j:r;aaufti*«wnM! 

$pge£7iW7<&ft. 
[03] ^>v*^5^yH*J:r«|»3e 

[04] -*w*fc£im»&^a»fc*ft*rH-e* 
ft. 

[05] -»i»i»*ft»jfcaiijaE*«-rBT*«. 

[06] 01©*^5->^xA(r t k^T«*UfeS^ft 
50 x^;^-*BH©»Wx-^i3 £ fc^Sjix-^*«iat- 



(10) 



«fM¥5-3 0 2 9 7 9 
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[07] mia* tyisZT&iz&^TffimLftnvx 
[Eio] nnwzvt-fimiftnwsamM** 



-f0-c&£. 

[En] ^iriis u *-?£«iA£iS«$t*iig£*-r 

0T&£. 
14 

20 #>h'J 

22 13>-?1J* : 7'\vY 

50 

62 




[04] 



[01 0] 





[01 1] 



A .' 



.'\«'\ 



A — r "~K 




(11) 



®H¥5-3 0 2 9 7 9 




(12) 



®ffl¥-5-3 0 2 9 7 9 



me] 




(13) 



!f$IS¥5-3 0 2 9 7 9 



[07] 




B&ttiEft] 

miEttsma%] 0027 



[0 0 2 7] EI6EI7£#JIT£i, fg-<7Xv;>F2 2 
att, SiiftltiS&ag 5 0<D«BH©X*;^-S:*-r*-> 
>^U-^a>££fcttB*fc»;8W©«*«#li, fib 

*-r-5ig-ox^^-k^;mi^*a7 0 1 1« Ma 



L 



(14) 



#H¥5-3 0 2 9 7 9 



tii$mvm<Dx*)i*-mm® v-\ v a > r t \z 

2 2 bfe*^S=0^y H 2 2 c K, aMUM***?* 
MfctZ. bfc^ot, Sgr<ZW.yK2 2b(l Siix 

^i^hse©^-^^ ffl^-fsaax*;^- 

ffl*^S7 2 t £WU S50Ay H 2 2 c tt, S«X 

*;i/*-ttB©x-*©&a©3ax*;^-ai;*j^a 

7 4 t LTV>£. Sa&tt*lx-**tIE#gi:7 6 

x*;^-«iBtciitt«ttta«it*^tit;-^ cwut 

[¥ft*tiE3] 
MiE««»S*] IJBIHI 
mm*t&%3%] 0 04 8 

[0048] mszmmtzt. ttfflttwutaattw 

tHS»«©M**«li-r5. -3fir, 'sy H2 2 b*5<ktf 
2 2clt ttffl»St&£}fiffi-f S. A.yH2 2a. 22 

b*±r;2 2ctt. #a©x*ji,*-«BB©&atsi©x 

-^Stli*t5tilMf 130a, 13 0bfeii;i3 

o c *-5-n-en*bT^s. aax-^iiiE^g: 1 3 2 

*»{fl*«? 1 3 0 aA^CDx-^S^fflSAy HW*« 

^1 3 0b*s«t^i 3 0 c^^a^sn^ftaix-^ 

IE#g:tt. ffl^SS^l 3 0 b*5«fctf 1 3 0 cfrt><DT- 

an&7*-^©¥««#»*HP»#Rl 3 8£££tr. 
tt*¥ft 14 0*5, 3g-©/\y H 2 2 a ICfcoTWBS 

an&T^x-^^MUT. wiEaa&fcfigi&itx-* 

^©8 8 ' tEti^nso Sisx-^»«^a9 0 - 
atfiiEaax-^^u^as 8' ^soMiEajix- 

x-^ttM«®st^*u^a9 2' cettsn*. 

CttlE#*«R&] lit 
MjE*fJ§yiB£J 0 0 5 3 

[0053] ®9%&mtzt, RW<Dmmmm\z&^ 

S*«©SJB©3fcJli£K*Hgi©«tH£'\ry Ftc&ISSnfc 



■»**3 U ^-^KflttTfTf £<fc5lcfii!llg-r-5:B£ 

[^ffliE5] 
[*tIE*f&*Si£] Hfl* 
[*tIE*f*JBB*] 0 0 54 

[»iEl*l$J 

[0054] mi oz&mtzt, ^-^©ftgag® 
k*5i>t. rc«»£fcra:a«»B©sa«*f 

[#ttttiE6] 

MiE******] mmm 
mjEMmms^i 0055 

[0 0 5 5] 011 ©fWWWfcfcViTtt. tsua&Mm 
[¥«£*tIE7] 

MiE^ft*«i«] bumf 

[«iEM*«S«] 0 0 5 6 
HKBSrtfe] £X 

[0 0 5 6] Ell 2 £#!ST*a:, * & fcgiJ©tt#181i 

tux, mmmnm\miik$t®m-e$>o. j&££2#© 

[#«g*tiE8] 

[*tIE*&&»Si£] 9NMF 
miEMM(S«] 0B©ffi#fct&91 
[«IE^] 331 

[giBsioffim^mw] 

[01] *5gWfr<fc5^>V*^7~>X^A©^iaT 
[02] »>T*^9^yH*J:t«Eatt««Ktt«« 
[03] ftfifcWRSL 

[05] -a«j»&sttfcsa>i£*s*-r0T*a. 

[06] Hl©**95'*yAlCJ:oTiB*U&JM:* 

x*;v*-«&H©tttii7 i -**5«fctfSaT-:J' ss&a-r 
[0 7] 0i©£*7->Xx.M;:J:oT«3lLfcgfc* 



#M¥5-3 0 2 9 7 9 



[08] 01 <Di3 tyi/Z.r-AlZ&vTMMLfimVX 

[0io] nmm? V *~-?*mx.?t&m®m&m 

[0ii] nm%j&3V*-9z®z.rcpjtiimmMz 
^-r0t?*5. 

[012] it&ug^v *-?zffittmwi$i®mzm 



14 wet®. 
2 0 a> y u 

2 2 ^>T*^7AyF 

5 0 *s«f*S2§i 

6 2 n U 
H^*tiE9] 

[«iE^^®i^] mm 

[«IE*f&SB£] £0 
[fluE^fe] £E 
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